EXECUTIVE SUMMARY
South Africa has the largest population of people living with HIV in the world. In 2010, after voluntary medical male circumcision had been shown to be one of the most cost-effective strategies for preventing HIV infections, South Africa initiated a voluntary medical male circumcision (VMMC) program as a part of the country's HIV prevention strategy. In 2012 the National Department of Health (NDoH) set an ambitious target of performing 4.3 million circumcisions by 2016 (NDoH 2012) .
At the request of and in collaboration with the NDoH, a detailed study of the costs of providing VMMC in South Africa at government and PEPFAR-supported (U.S. President's Emergency Plan for AIDS Relief) urban, rural, and peri-urban VMMC facilities was conducted in 2015. This study of 33 sites noted that the lack of data from the private sector represented a gap in knowledge concerning the overall cost of scaling up services in South Africa (Tchuenche et al. 2017 ). Because of the NDoH's interest in expanding coverage to reach its VMMC target, either within private or public sector facilities, Project SOAR-Supporting Operational AIDS Research-was requested to conduct a private-sector costing of providing VMMC services in South Africa to address this limitation. Therefore, the objective of this study was to derive the private provider unit cost of delivering medical male circumcision in South Africa.
The findings presented in this report provide a detailed investigation, through a comprehensive bottom-up approach, of the costs to private providers in offering VMMC to clients.
METHODOLOGY
Three provinces-Gauteng, KwaZulu-Natal, and Mpumalanga-were purposively selected out of the nine provinces of South Africa. Through an extensive stakeholder engagement process necessary to obtain both provincial and private sector buy-in and support for the study, 13 facilities were eventually selected, mainly based on their willingness to participate in the study. Financial and human resource data required for estimating the unit cost per VMMC beneficiary in the private sector were collected retrospectively from July to November 2016, covering the most recent 12-month period of 2015/2016 (for most facilities, this was June 2015 to May 2016). Key VMMC personnel interviews were semi-structured and directed at facility VMMC program managers, finance officers, or the general practitioner/medical officers conducting the surgical procedure. Unit costs were calculated using a bottom-up approach by cost drivers (direct labor, consumables, indirect labor, overhead, training, equipment, and vehicles), geographic location (province) and level of urbanization (urban, peri-urban, or rural) . Since the private facilities do not themselves conduct training and continuous quality improvement (CQI), these cost elements were collected from government and PEPFAR-supported programs.
KEY FINDINGS
This study determined that the unit cost (including the cost of training and CQI) to provide VMMC at private facilities was R1,487. Cost drivers were largely consumables (41 percent) and direct labor (34 percent). Other components of unit costs were CQI (13 percent), overhead and support staff (4 percent each), training (2 percent), and equipment and vehicle/transport (1 percent each).
Mpumalanga had a total of three sites in the study sample: two rural and one urban facilities and was the province with the highest unit cost (R1,588), followed by Gauteng with seven sites (R1,495) and Kwazulu-Natal with four sites (R1,226). Eleven out of the 13 surveyed facilities were fixed sites (R1,541), while the remaining two were outreach (R1,685) and a fixed site with outreach and mobile services (R1,327). Surveyed facilities were classified depending on their level of urbanization: urban, peri-urban, or rural. The unit cost was R1,531 at the seven surveyed urban sites, R1,399 at the four peri-urban sites, and R1,552 at the two rural sites.
CONCLUSION
Contrary to popular belief that private sector operational costs differ significantly from those incurred in the public sector, this study found that the average unit cost of providing VMMC in private facilities (R1,487) is not fundamentally different from the unit cost of providing the same service in government and PEPFAR-supported facilities (R1,431) (Tchuenche et al. 2017) . The largest components of this unit cost (across all facilities sampled) are consumables and direct labor, which is in agreement with other costing studies of VMMC in sub-Saharan Africa (Bollinger et al. 2014) . It is expected that results from this study will provide health policy and decision makers as well as VMMC programme managers at the national, provincial, and district levels with valuable costing data necessary to make informed decisions regarding the funding and scale-up of VMMC in South Africa in partnership with the private sector.
Results from this study could inform discussion with private insurance providers in South Africa about standardization VMMC tariffs. It also provides a strong rationale for reimbursing private sector providers for circumcisions of uninsured clients.
INTRODUCTION
Since the mid-2000s, voluntary medical male circumcision (VMMC) has been shown to be a promising HIV prevention strategy and one of the most cost-effective of those available for preventing new HIV infections (Njeuhmeli et al. 2011 , Siegfried et al. 2009 ). This led the Joint United Nations Programme on HIV/AIDS (UNAIDS) and the World Health Organization (WHO) to identify 14 priority countries in eastern and southern Africa (including South Africa) for VMMC scale-up (UNAIDS 2011 , WHO 2015 . On the basis of the overwhelming evidence and the fact that the VMMC program in South Africa-the country with the largest HIV epidemic of any country in the world (UNICEF Undated)-has tremendous potential to make a significant public health impact by preventing large numbers of new HIV infections and saving countless lives (National Department of Health [NDoH] 2012), in 2010 the South African Government introduced the procedure as an HIV prevention intervention (South African National AIDS Committee 2011).
About 46 percent of males over age 15 in South Africa have been circumcised, through either a traditional or a medical procedure. However, only 19 percent have been circumcised medically (Shisana et al. 2014 , Govender et al. 2014 . South Africa has set a target of circumcising 80 percent of HIV-negative males between the ages of 15 and 49 (NDoH 2012). To achieve this ambitious target would have required circumcising 4.3 million men and boys between 2010 and 2016 (NDoH 2012 ; this represents the largest number of men to be circumcised in a single country in the world (UNICEF Undated). Larson et al. (2015) compared the costs of facility-based and mobile VMMC service delivery in Uganda. The major limitation of this study is its narrow focus on data only from the Makerere University Walter Reed VMMC program and the lack of comparable data from the private sector. Kripke et al. (2014) (Larson et al. 2015) . Consequently, as the country is lagging behind on achieving its VMMC target, the government seeks to explore other service provision modalities, such as partnering with the private sector. Another rationale for engaging with the private sector is the shortage of medical doctors in the public sector. Indeed, Bertrand et al. (2013) noted that medical doctors in public facilities are much more likely than their counterparts in other services to burn out and leave the VMMC program. Therefore harnessing the human resources in the private sector would contribute to mitigating the impact of VMMC staff turnover in the government-supported facilities. Thus, private sector providers represent a strategic potential to increase access to VMMC services, but may also draw clients who may not necessarily go to public health facilities for services. Given that the NDoH seeks to involve the private sector in reaching its VMMC targets, estimating the private sector unit cost of providing VMMC services will complement the first phase of this study that estimated the cost of providing VMMC at government and PEPFAR-supported (U.S. President's Emergency Plan for AIDS Relief) urban, rural, and peri-urban facilities (Tchuenche et al. 2017) .
METHODOLOGY

OBJECTIVE
The objective of this study was to derive the unit cost of delivering VMMC at private sector facilities in South Africa. This objective was established by the NDoH and by PEPFAR due to the perceived need to better understand the resources that would be required to further scale up the provision of VMMC services in South Africa's private sector.
PROTOCOL DEVELOPMENT
The study protocol and facility data collection instruments were developed in 2014 by the Health Policy Project (HPP) research team, with support from the NDoH and key stakeholders. This original protocol was developed with the intention of collecting cost data from public and private facilities. At the time, the project was not successful at collecting cost data from private sector facilities. The original protocol was amended by Project SOAR (Supporting Operational AIDS Research) in consultation with the NDoH and PEPFAR and stipulated that Project SOAR would collect necessary data at private facilities in three selected provinces-Gauteng, KwaZulu-Natal, and Mpumalanga. Project SOAR did not modify the original facility data collection instrument and costing tool developed by HPP for the government and PEPFAR-supported facilities costing (Tchuenche et al. 2015) .
ETHICAL REVIEW
A final five-year ethics clearance certificate was received on 25 February 2015 from the South African Human Research Ethics Committee (Medical), University of Witwatersrand, South Africa. This ethical approval covered both the public sector costing (the previous study), and the private sector costing (the current study).
SITE SELECTION
Three provinces-Gauteng, KwaZulu-Natal, and Mpumalanga-were purposively selected in consultation with the NDoH and PEPFAR, with the aim of conducting data collection in at least three facilities in each of the three selected provinces. Primary selection factors were study resource limitations and stronger stakeholder engagement in these three study provinces. Thus, through an extensive stakeholder engagement process, necessary to obtain private sector buyin and support for the study, a list of VMMC private service providers who had routinely provided VMMC services for at least six months was compiled in each of the three provinces. Most facilities approached-20 in total-were willing to participate in this study. Eventually, 13 facilities agreed to provide data. These facilities were classified based on their geographic location: urban, peri-urban, or rural setting, as well as mode of service delivery: fixed, outreach, and fixed with outreach and mobile services. Because of confidentiality, the names of the facilities will not be included in this report. Table 1 provides the service delivery mode, location, and total number of VMMC clients at each of the surveyed facilities. 
DATA COLLECTION AND KEY ASSUMPTIONS
Financial expenditure and human resource data required for estimating unit cost per VMMC beneficiary in the private sector were collected retrospectively between June and November 2016 from 13 selected facilities across three of the nine provinces of South Africa, covering the most recent 12-month period in 2015/16 for which program data were available (for most facilities, this was June 2015 to May 2016). Key VMMC personnel interviews were semi-structured and directed at facility VMMC program managers, finance officers, or the general practitioner/medical officers conducting the surgical procedure.
Human resources
At each facility, information was collected about direct and indirect staff; direct staff members were largely clinical staff, such as general practitioners, nurses, and counselors. Shared staff provide direct services, while indirect staff members provide support services only and do not provide any direct VMMC services to clients.
Information on the employment status (permanent versus contracted staff) was collected for both direct and indirect staff members. Additional information collected included the number of personnel, their salaries, and the percentage of time allocated to VMMC. For VMMC-only sites, the direct and support staff level of effort to provide VMMC services was 100 percent.
Information was collected on the percentage of VMMC clients that received specific types of medicines/consumables, the quantity distributed to each VMMC client, and the cost of each item. Priority was given to sites that provided their own estimates of input costs. However, in cases where costs of medications and/or consumables were not available, the study team used the information collected from a variety of sources in 2015, including the Supply Chain Management System, Clinton Health Access Initiative, and PEPFAR as well as from Northdale Hospital and the voluntary medical male circumcision Centre of Excellence in KwaZulu-Natal (Tchuenche et al. 2017) . Although some facilities indicated they do not purchase the circumcision kits from PEPFAR, the PEPFAR-provided cost of R193 per kit was attributed.
Equipment and furniture
Information about equipment and furniture was obtained from each site. Facilities were asked to provide a list of all equipment and furniture utilized in the screening/review room, the counseling area, the operating theatre, and/or any relevant sterilization areas. In addition, facilities were asked to identify general equipment that was used as part of the VMMC program. Each facility then provided information on the number of items utilized and the estimated percentage of time equipment/furniture was utilized for VMMC. The useful life of equipment and furniture was obtained from WHO-CHOICE (Choosing Interventions that are Cost-Effective) (2014). When useful life estimates were not available from WHO-CHOICE, data were collected from a recent circumcision costing study at government and PEPFAR-supported facilities in South Africa (Tchuenche et al. 2017) ; when the latter was not available from WHO-CHOICE, capital costs were allocated over the useful life of equipment or furniture without discounting.
Vehicles
Vehicles were used for transportation of supplies and staff to VMMC outreach sites and very rarely for the transportation of clients. For facilities offering other services besides male circumcision, only vehicles used by the facility as part of the VMMC program were recorded as well as the proportion of time the vehicles were used by the VMMC program. Vehicle costs were amortized and the proportion allocated to the VMMC program was determined based on the number of VMMC clients relative to the total number of clients at the facility.
Overhead
Annual overhead costs included a range of items-costs associated with utilities (water, electricity, internet, telephone, waste management, cleaning services, etc.) and the rental cost of the facility. Overhead costs were apportioned to the VMMC program based on the number of VMMC clients relative to the total number of clients seen at the facility.
Continuous quality improvement (CQI)
Given that the NDoH seeks to involve the private sector in reaching its ambitious VMMC targets, it is anticipated that CQI will be extended to VMMC private providers. For this reason, average cost of R191 (Tchuenche et al. 2017 ) to provide CQI for PEPFAR partners in South Africa was added to the calculated VMMC unit cost.
Training
Training costs were provided in KwaZulu-Natal only, but this information was insufficient to extrapolate to the other two provinces. The study team instead used the average national-level data on the cost of training per circumcision of R25 that was obtained from implementing partners that support the training of service providers at the national and district levels (Tchuenche et al. 2017 ).
Other key assumptions
This study is a detailed economic cost analysis that considered all costs, except demand creation and societal costs. In order to estimate the private sector unit cost of providing VMMC services, key assumptions were made:
• To compare the private and public (government and PEPFAR-supported sites) sectors' unit costs of providing VMMC services, CQI and training costs obtained from the costing of VMMC at government and PEPFAR-supported facilities in South Africa (Tchuenche et al. 2017) were included.
• The proportion of VMMC clients relative to the total client volume at the facility was used to apportion indirect staff time and other overhead to MMC costs. Both facility and contextual data were collected to facilitate analysis and cost allocation.
LIMITATIONS
This costing study is not exhaustive and some limitations are noted below.
Limited sample
Data were only collected at 13 facilities from three of South Africa's nine provinces. A larger sample size-which might have been difficult to secure due to the challenges noted below-could have provided better opportunities to compare unit costs across all nine provinces.
Changing costs and cost limitations
This study did not identify how unit costs might change in the future as South Africa further scales up its program. On the one hand, unit costs might decline as facilities scale up and are able to efficiently utilize resources. Conversely, unit costs might increase as it becomes increasingly difficult to identify the diminishing number of clients who are ready and willing to adopt male circumcision.
Effects of recall bias
Study researchers did not do a time-motion analysis of how staff spent their time on the VMMC program. Instead, respondents were asked to provide a general allocation of time during each day. Since the allocation of time was based on recall and not on actual observations, it is possible that there may have been an overestimation or underestimation of time spent on male circumcision.
In most facilities client volumes vary significantly from month to month and estimates of level of effort by service providers may be biased by recent experiences. Future studies would benefit from a minimum number of observations at each site to obtain more accurate estimates of time allocated to VMMC. Likewise, while every effort was made to obtain all information about resources used at facilities, the interview process required respondents to accurately recall and identify direct and indirect resources.
Demand creation
Demand creation is the process of mobilizing and motivating men to access VMMC services (Tchuenche et al. 2017) . This is crucial for the successful implementation of a VMMC program. In some cases, private sector providers readily engaged in demand creation through newspaper adverts and other demand creation approaches. However, having private sector providers invest in demand creation is only likely to occur if they observe that the demand creation efforts are successful (increasing client flow) and if they have a financial incentive to expand their clientele. It was noted, for example, that some private providers engage in VMMC so that they can also offer clients other services and ideally assure that the client makes return visits for other health issues. Because this study did not link spending on demand creation to the increased number of clients, demand creation was excluded from the unit cost calculation.
CHALLENGE
The main challenge of this study was securing participation from the service providers. Most service providers were willing to share information initially, but some ultimately did not commit to interviews due to time constraints. Service providers recognized that they will lose income due to the nature of their business and the substantial time required for the interview process.
Despite this challenge, we were able to collect data from our target of 3 to 5 facilities in all three provinces. We believe that the costing data presented in this report will inform VMMC strategic planning in South Africa, as it provides VMMC policymakers with valuable information required to partner with the private sector in order to meet the ambitious target set by the government.
DATA ANALYSIS
Prior to analyzing the data, the study team conducted extensive site visits to interview facility staff members involved in the provision of VMMC services. Where records were incomplete, the research team requested clarifications. Following the completion of the data cleaning process, the Project SOAR research team entered data from the 13 facility surveys into the developed costing model: an Excel spreadsheet customized to calculate as a key output the unit cost of VMMC in South Africa (Health Policy Initiative 2010).
Unit costs were derived using an ingredients-based approach where all inputs are listed, their costs are collected, and the contribution of these costs to the overall cost is quantified (Health Policy Initiative 2010, Menon et al. 2014) . Major cost categories in the unit cost calculation were:
• Direct costs (drugs and supplies, other consumables, equipment, non-consumable supplies, and direct and indirect personnel)
• Indirect costs (capital, maintenance, electricity and fuel, other utilities, and support personnel).
Overhead costs (such as water, electricity, internet, telephone, waste management, cleaning services, etc.) and the rental value of the facility were assigned to the VMMC program based on the number of VMMC clients relative to the total number of clients seen at the facility.
Facilities unit costs were obtained by dividing the total cost of providing VMMC during the study period by the number of beneficiaries. Average unit costs were then calculated as the weighted average of the 13 facilities' unit cost.
From the data collected, the cost per circumcision performed at the 13 private facilities was determined to be R1,487. This cost includes the average training cost (R25) as well as CQI cost per circumcision performed (R191) in government and PEPFAR-supported sites (Tchuenche et al. 2017) . While the unit cost of providing the same service in government and PEPFAR-supported facilities was R1,431 (Tchuenche et al. 2017) , the unit cost difference at private and public facilities was not statistically significant (p=0.177).
UNIT COST BY MODE OF SERVICE DELIVERY Figure 1 shows the unit cost difference between the types of facility: 11 fixed sites (no outreach services), one outreach site, and one fixed site with both mobile and outreach components. However, with only one outreach site and one fixed site with both mobile and outreach services, it is not possible to draw any meaningful conclusion on the difference of unit cost by mode of service delivery in the private sector. UNIT COST BY COST CATEGORY Figure 2 indicates the major cost drivers for the average sample unit cost. The two largest components of total unit costs was consumables (40 percent), followed by direct labor (35 percent) which was comparable across both studies (accounting respectively for 75 percent of all costs at for-profit facilities, and 67 percent at public and nonprofit facilities) (Tchuenche et al. 2017 ). This result is in agreement with earlier studies, which found that the two main cost drivers associated with providing VMMC in sub-Saharan Africa are personnel and consumables (Bollinger et al. 2014) . It is important to note that consumables and personnel cost were also the main cost drivers across all the facilities. UNIT COST BY PROVINCE Figure 3 provides a breakdown of unit costs by province. The number of MMC sites within a given province is indicated in brackets next to the province's name: Gauteng has six sites, followed by KwaZulu-Natal with four sites, and Mpumalanga with three sites. Mpumalanga, with two rural sites and one urban site in the sample, had the highest unit cost, followed by Gauteng and Kwazulu-Natal. The unit cost in Mpumalanga was driven by higher unit costs for labor (R747 vs R448 in KwaZulu-Natal and R401 in Gauteng). In fact, these three sites had more contracted staff than other surveyed private facilities in Gauteng and KwaZulu-Natal. Similar trends were observed at government and PEPFAR-supported facilities (Tchuenche et al. 2017) . Gauteng had the largest numbers of sites in the sample (six in total), and the unit cost in this province did not differ significantly from the overall unit cost. This study found that the labor cost per circumcision performed at private facilities is R516, compared to R613 at public facilities in 2014 (Tchuenche et al. 2017) . In other words, labor costs per circumcision at private facilities were not higher than they are in the public sector.
UNIT COST IN URBAN, PERI-URBAN, AND RURAL SITES
Each site was classified depending on the level of urbanization in the communities where the facility operates: urban, peri-urban, or rural areas in the province. There were a total of seven urban sites, four peri-urban sites, and two rural sites. Mpumalanga, the province with the highest unit cost, had two rural sites and one urban site. Figure 5 indicates that the unit costs of performing medical male circumcision were respectively R1,531, R1,399, and R1,552 at urban, peri-urban, and rural facilities. UNIT COST BY SCALE Although scale may not fully explain variations in unit costs, the relationship between the number of circumcisions performed at private facilities and the average unit cost of each circumcision is explored in Figure 6 . The blue line in Figure 6 shows that there is, as expected, an inverse relationship between volume and unit cost; sites which have higher numbers of MMC clients generally having a lower unit cost.
Over three-quarters (85 percent; 11/13) of sites performed more than 1,000 circumcisions annually. This is in contrast with the public sector where it was found that about 52 percent (17/33) of all sites had more than 1,000 circumcisions per year (Tchuenche et al. 2017) . The average number of circumcisions performed at government and PEPFAR-support facilities was 1,840, while this study found that the average number of circumcisions performed annually at private facilities was 2,422. The difference was not statistically significant (p=0.204). The median number of clients was 22 percent higher in private facilities (1,570) as compared to public facilities (1,229). The higher volume in private facilities may be a factor in reducing the overall unit cost at private facilities. 
CONCLUSION AND RECOMMENDATIONS
Contrary to popular belief that private sector operational costs differ significantly from those incurred in the public sector, this study found that the unit cost of providing VMMC in private facilities (R1,487) was not fundamentally different from the unit cost of providing the same service in government and PEPFAR-supported facilities (R1,431) (Tchuenche et al. 2017 ). The unit cost difference was not statistically significant. The largest components of this unit cost were consumables and direct labor and were comparable across both studies (accounting respectively for 75 percent of all costs at for-profit facilities and 67 percent at public and nonprofit facilities (Tchuenche et al. 2017 ). This result is consistent with other costing studies that showed personnel and consumables are the two main cost drivers of providing VMMC in sub-Saharan Africa (Bollinger et al. 2014 ).
Private facilities noted that demand creation is critical to bringing more clients into their practice. However, the challenge they face is financing this demand creation and ensuring that patients get safe transport from home to clinic and back. About one-third of the facilities surveyed indicated that they spent some funds on demand creation, but they recruit community mobilizers only on a contract basis as the need arises. If the public sector can work synergistically with the private sector to better assess their demand creation needs, it should be feasible to further increase demand for private sector VMMC services without significantly increasing the cost of service delivery as well as the overall cost of VMMC demand creation. However, for the reasons indicated above (service provision not adequately linked to demand generation activities), demand creation cost was not included in the unit cost calculation.
Results from this study provide guidance to health policymakers and VMMC program managers at the national, provincial, and district level to make informed decisions regarding the funding and scale-up of VMMC in South Africa in partnership with the private sector. This study could inform discussion with private insurance providers in South Africa to standardize VMMC tariffs and allow insured clients to be provided services, but have them paid for by their insurance companies. It also provides a strong rationale for reimbursing private sector providers for circumcisions of uninsured clients. Thus, the government of South Africa should consider utilizing the services of private VMMC providers in order to meet its ambitious target and to sustain the VMMC program in the long run.
